Purpose: This study analyzes the Programme for International Student Assessment (PISA) data, revealing that the test itself reflects China's educational problems as well as the resultant effect of digital governance. Examining the root cause of these problems, this study demonstrates that the education reforms implemented in response to the PISA have gone beyond digital governance. Design/Approach/Methods: This study conducts a text analysis of materials related to China's education system, including PISA data and analytical reports published by the Organisation for Economic Co-operation and Development since 2009.
Background
Developed by the Organisation for Economic Co-operation and Development (OECD), the Programme for International Student Assessment (PISA) is an international test assessing the knowledge and skills that 15-year-old students should master in order to engage with society. The program has had a wide and profound impact on major countries around the world. With PISA's global influence, the OECD has become the "arbitrator of global education governance" (Meyer & Benavot, 2013, p. 9) . The design concept of the PISA indicates that it connects various key factors to ensure comprehensive analysis, including students' test scores, their personal characteristics, and factors affecting learning within and outside schools. It identifies the differences between results of students from various backgrounds, schools, and education systems. It then determines the characteristics of the schools and education systems in which students achieve good results and which practice the equitable distribution of educational opportunities. Consequently, the assessment data can answer the following questions: "What policies are effective?" "Why are these policies effective?" and "What types of policy reforms may be the most effective?" (Lu, 2010) .
In 2009, Shanghai represented China in participating in the PISA for the first time, emerging as the champion for 2 consecutive years. Represented by Shanghai, the Chinese education system has since replaced Finland as "the new cover poster for excellence" (Kamens, 2013, p. 131 ). China's growing educational achievements pose a challenge to the U.S., leading to a rivalry akin to when the Soviet Union launched the first artificial satellite during the space race of the 20th century (Dillon, 2010; Kristof, 2011) . After the computer-based version of the PISA was launched in 2015, 540,000 fifteen-year-old students from 72 countries and regions participated, with students from Singapore achieving the best overall performance. The combined Chinese team from the four provinces/cities of Beijing-Shanghai-Jiangsu-Guangdong (B-S-J-G) dropped to the 10th position; more specifically, the Chinese team was ranked 10th for science, 27th for reading, and 6th for 298 ECNU Review of Education 2(3) mathematics. Although these results were significantly poorer than previous results, the Chinese team's performance kept the country in the top echelon of the 72 participating countries.
Digital governance (Lingard, 2011) is a common perspective used in contemporary education policymaking. This is because numbers have made comparisons the new form of governance model across countries and on the global scale (Nóvoa & Yariv-Mashal, 2003; Simola, 2005) , and policies are used as leverage to influence the education reforms of various countries. The outstanding performance of Chinese students in mathematics, reading, and science has prompted many countries around the world to shift the focus of their education policy reform toward the East (Auld & Morris, 2014; Crossley, 2014; Waldow, 2012; You & Morris, 2016) . Although countries such as Australia, the U.S., and the United Kingdom (UK) have prioritized China as the reference template for their school systems and national education reforms (Alexander, 2012; OECD, 2014b; Sellar & Lingard, 2013) , few studies have considered China's views toward its PISA achievements.
The relevant literature has mainly (i) analyzed the rationality of China's education reforms by connecting PISA data with current education reforms (Tan, 2017; Zhang & Alexander, 2012) , (ii) excessively mythologized the Chinese education system represented by Shanghai (Tan, 2013; Waldow, Takayama, & Sung, 2014) , (iii) paid attention to media and policy discussions triggered by PISA, or (iv) focused on the responses of education decision-makers rather than the other stakeholders (Baird et al., 2016) . There is a lack of overall analyses of the problems faced by
China regarding the reforms of its education system as a result of digital governance triggered by PISA. This study systematically analyzes China's education problems as reflected by the PISA as well as the education reforms developed to address these issues. This study also addresses the impacts of the tendency toward digital education governance triggered by the PISA on China's education reforms in order to counter the future challenges of digital governance.
Mirror images: PISA and China's education issues
Students' performances in PISA are measured by their abilities to complete increasingly complex tasks. The test results are categorized into one of seven ascending levels from 1b to 6. Of these, Level 2 is the baseline and represents the minimum basic skills required to participate in social activities. Only students with scores at Levels 5 and 6 are considered the best in science, reading, or mathematics. Presenting results by ranking student scores, PISA reveals the weaknesses and blind spots in the education systems of various countries. Despite receiving good PISA results in the past, the unsuccessful performance of Shanghai students in more recent PISA has exposed the weakness of the municipal government's approach to education (Tan, 2017) . As such, the superficial glory of China's PISA high rankings reflects some of the deeper issues within its current education system. Yang and Fan 299 Overburdening of Students at Schools
The PISA 2012 report indicates that students in Shanghai spent more time on homework than their peers, spending approximately 13.8 hr a week on homework compared to the OECD average of 4.9 hr (OECD, 2014c). In 2015, PISA surveyed the students' average amount of time spent in class, total duration spent in classes per week, and the respective number of hours spent on science, reading, and mathematics. Table 1 presents a comparison of the weekly learning times of students from the top-ranking countries in PISA 2015.
Among OECD countries, students reported an average learning time of 26 hr and 56 min per
week. The breakdown of hours per week for science, language learning, and mathematics courses was 3 hr and 30 min, 3 hr and 36 min, and 3 hr and 39 min, respectively (OECD, 2016b). On average, Finnish students spent approximately 24 hr a week learning in school, and their weekly learning times for the three subjects were the shortest. In contrast, students from China had the longest learning week among all countries participating in PISA 2015, averaging at 33 hr per week-approximately 9 hr longer than that of Finnish students and significantly higher than the OECD average.
Emphasis on knowledge transfer during the teaching process
The PISA 2000 results show that a small proportion of students who scored below Level 2 entered higher education, with the majority joining the low-wage labor market (OECD, 2016a). Taking the reading literacy test as an example, the PISA 2009 results show that nearly 20% of the participating Chinese students scored lower than Level 2, indicating that almost one fifth lacked basic reading skills. Students in this age-group who lack basic skills are likely to drop out of the education system without completing high school and end up joining the low-skilled workforce (OECD, 2010b). Table 2 shows the proportions of students at the different PISA 2015 reading levels. Compared to students from the top three countries-namely, Singapore, Canada, and Finland-a relatively high proportion (21.8%) of Chinese students did not attain the baseline score. This means that among the Chinese students tested, the reading literacy of approximately one in five failed to meet the minimum standard. Moreover, the proportion of Chinese students who scored below Levels 1b and 1a was as high as 8.3%. This figure is approximately 3 times that of the top three countries and 1.8% above the OECD average.
PISA 2012 tested students' creative problem-solving abilities. The results indicate that in China and other countries, approximately one in five students could only use traditional problem-solving methods, reflecting a lack of creative thinking ability (OECD, 2014b). While there are many reasons for this failure to cultivate creative thinking, the main reason may be that this capacity has not been effectively addressed through teaching and learning approaches in the classroom (Beghetto & Plucker, 2006, pp. 316-332) . As a result of the impact and interference of evaluation indicators such as school performance, as well as teacher and student evaluations, Chinese teachers pay more attention to knowledge and rote learning in classroom teaching process. Moreover, knowledge-based learning oriented toward examination-based education is emphasized at the expense of training students' creative thinking and problem-solving abilities. The existing college entrance examination system has also been influential in this regard, with scores and ranking used as the bases for talent selection. Ultimately, students' abilities to think and learn have been stifled by factors at various levels, impacting the training of their thinking abilities. An analysis of the proportion of Chinese students at the various PISA 2015 reading literacy levels reveals that their cognitive levels were average and below. While students had superficial abilities to read and comprehend text, they were unable to establish connections between different texts, explore the deeper connotations behind those texts, understand changes in levels when cognizing text, or demonstrate high cognitive levels. These results reflect China's teaching practices, namely "the students learn whatever the teacher teaches." Teachers predominantly focus on knowledge transfer and rote learning, emphasizing knowledge-based learning that is examination oriented and paying less attention to the cultivation of thinking abilities. Consequently, students may be able to understand the text literally but do not know how to answer questions using their life knowledge. The reading method at which Chinese students are most adept is summarizing the central ideas by segment-in other words, they generalize based on the segment's meaning.
Chinese students are also good at understanding the general meaning of the entire text in chronological order and generally tend to have one reading style. Contextual analysis of text exposes their weaknesses in the mastery of knowledge and application ability. Reading has become merely a tool for learning and is not related to the improvement of comprehension abilities.
Prevalence of extracurricular tuition
In many countries, a significant proportion of students attend extracurricular tuition classes, especially in mathematics and language learning. Among OECD countries, 35%, 48%, and 41%
of students attend such classes in science, mathematics, and language learning, respectively (OECD, 2016b) . Chinese students also engage in a high rate of extracurricular tuition as a result of the demands for academic achievement and parental expectations. In 2014, 48.9-58.1% of elementary and 66.8-74.4% of middle school students in Shanghai attended extracurricular tuition.
Meanwhile, in Beijing, 60.5% of elementary students in Grades 5-8 and 58.4% of middle school students engaged in extracurricular activity in 2015 (Li, 2019) . Indeed, it is not uncommon for students to wake up at 7 a.m. and continue studying until past 10 p.m. in order to finish their homework (Tan, 2019) .
The PISA 2009 survey shows that, although Shanghai students ranked first in reading, mathematics, and science, they spent 34.8 hr a week studying in and outside of class (OECD, 2010a foreign language, and nearly 4 hr on other subjects (OECD, 2016b) . Students in B-S-J-G (China) spent more than 25 hr a week learning after class, whereas students in Finland, Germany, Iceland, and Japan spent less than 15 hr per week on average.
Effects: PISA-triggered digital governance and the root cause of China's education issues
The PISA results are based on numbers, and its premise is to describe national school education systems and the "truth" of children's education. This way of thinking is used to distinguish and categorize countries on a global scale (Popkewitz, 2011, pp. 32-36) . Although this approach of constructing and representing the world based on digital information seems objective and nonvalue laden, it obfuscates PISA's theoretical hypothesis (Poovey, 1998, p. 237) . This approach has caused numerous countries to comprehensively reform their education systems in the hope of improving their rankings. As a result, such countries have focused on economic growth and pursued the utilitarian value of education, thus ignoring the intrinsic values of education, which is to educate people. More specifically, some countries have adopted the education policies of countries with good PISA performances in a bid to demonstrate the ranking and strength of their national education system at the global level, thereby elevating the international status of their system.
In the UK, the test results of British students were unsatisfactory following the implementation of PISA. Although the overall trend is stable, it has dips. When the PISA 2009 results were about to be released, the British government issued a white paper titled the importance of teaching, which This type of education reform is akin to impatiently taking shortcuts, only to receive adverse results: The learning burdens of teachers and students in the UK were increased, resulting in new educational problems.
PISA's narrative for the present and future is premised solely upon numbers. It describes the truth about education and social progress/regression based on "facts." In addition to PISA, numbers are an important part of contemporary societies (Popkewitz, 2011, p. 35) . Studies have pointed out that the main reason for the overburdening of Chinese students is the expectations of parents and other educational stakeholders who insist on the college entrance examination constituting the sole or main criterion for evaluating a school's quality (Tan, 2019) . In fact, this evaluation system is merely symptomatic of a deeper lying issue. Examining the underlying cause, issues of comparative and digital forms of governance presented by PISA align with the country's ideas and practices regarding socioeconomic development and its pursuit of efficiency in education development. There are rational aspects to scores, rankings, and other quantifiable indicators, such as fairness-at least on the surface-and operational simplicity. For a long period of time, this tendency toward digitalization had a positive effect on educational development and benefited the promotion of educational equity. However, after an education system becomes sufficiently developed, it tends to obstruct scientific development (Ma, 2019) . 
Going beyond: Practical explorations of China's education reforms
The PISA automatically collects and reproduces the educational information of various countries in a digitalized format and describes the results in the form of rankings. This has produced numerous negative effects. Although standardized testing has been used in many countries for decades, PISA has resulted in the extended application of this testing method and greatly exacerbated the reliance on such quantitative measures. For example, the U.S. recently used PISA as a primary indicator in the "Race to the Top" project. This has increased the use of standardized testing tools to assess the weight attributed to students, teachers, and education authorities. Characterized by the cyclical global test periods, the PISA describes the current status of education in 304 ECNU Review of Education 2(3) different countries by ranking, exacerbating the high pressures already faced by schools. This led to the appearance of more curricula that are formulaic and by the book as well as teachers who lack autonomy. Finally, by emphasizing a relatively small range of measurable factors in education, PISA diverts attention away from educational goals that are difficult or impossible to measure, such as physical, moral, civic, and artistic developments. PISA's method of measuring contents has limited people's visions of what education is and should be.
The best example of PISA results being utilized as a form of control is when analyses and interpretations of data and the factors affecting change are used to influence policy formulation.
This has been described as a form of governance through data or indicators (Bogdandy & Goldmann, 2012) . China has used the information provided by PISA to achieve two main objectives:
(i) highlight Shanghai's existing educational problems in order to validate the need for reform and (ii) provide support for ongoing reform measures in order to redefine the goals and nature of education in Shanghai (Tan, 2019) . Unlike many other countries obsessed with PISA rankings, even as China explores the reasons for its shortcomings in education, it is proactively improving the current situation through education reform while breaking through the shackles of digital governance. This is because the educational problems reflected by PISA are rooted in the fact that academic achievements are the only evaluation indicator, while the cultivation of students' abilities is ignored. In this regard, Shanghai drew upon PISA's advanced ideas, theories, and techniques of examination evaluation in developing its own "scientific assessment system" (Cao & Yan, 2014) . In March 2011, the city gradually formed a set of green indicators for the comprehensive evaluation of academic quality. The set of indicators considers 10 different aspects: students' academic level, learning motivation, academic burden, teacher-student relationship, teaching methods, the principal's curriculum leadership, the impact of students' socioeconomic backgrounds on their academic achievements, students' moral conduct and behavior, students' physical and mental health, and student progress across multiple years.
Following the implementation of the green indicators, education management analyzed the evaluation results to comprehensively understand the students' academic situation at the regional and school levels, discover the effective experiences and shortcomings of education and teaching, explore the factors impacting scores, as well as guide schools to further understand the connotations of the green indicators in order to change teaching methods and optimize teaching behaviors.
In regard to teaching research, the evaluation reports are interpreted and the evaluation information subjected to in-depth analysis, thereby providing schools and teachers with specific, detailed, and targeted teaching recommendations. For teaching in schools, the evaluation information is applied to the next stage of teaching improvement, thus forming a virtuous cycle of "standards ! teaching ! evaluation ! improvement" that gradually forms a school-based guarantee system for education quality. The application of green indicators is based on the evaluation of multiple indicators related to students and relevant stakeholders. It goes beyond the previous singular evaluation criteria of students' academic achievement and rates of entering higher level schools, thereby realizing the innovation of educational evaluation methods.
The next step is to find ways to integrate the evaluation concepts and methods of the green indicators into (i) the local education system for administrative decision-making, teaching, and While facing the fact that the performance of Chinese students in PISA 2015 was worse, it should be noted that this ranking does not represent the country's educational level as a whole nor does it imply that the standard of Chinese education has declined. On the contrary, China has gradually moved beyond the use of PISA's digital governance as an education policy tool. Instead, the PISA is combined with the country's current economic, cultural, and historical background.
The internal and external environments of the education system constitute the bases from which to review and reflect upon current education problems, and the transformation of education governance is promoted through internal and external educational innovations.
Conclusion
In the global economic system, the educational success of a country or economy is not only an indicator that national standards have been achieved but also an indicator of an education system with the best performance and most rapid improvements (OECD, 2014b) . PISA plays an increasingly significant role in global education governance. This is commonly attributed to three factors:
(i) its acceptance as a universal measure of education quality, (ii) its perceived economic significance, and (iii) the promise of policy solutions to educational problems in the form of prescriptions of "best practices" (Grey & Morris, 2018) .
The response of China to the disappointing PISA performance of Shanghai's students was reflective, measurable, and self-critical. The students' performance only related to a narrow definition of success and did not represent the current state of the entire education system in China (Tan, 2017) . Through quantification, simplification, and measurability, PISA has demonstrated that its statistical inference represents the traditional partial construction of complex, complicated, and varied contexts, while reflecting the objective facts of education "performance." PISA has created a global domain for education policies through digitalization and statistical data. Although PISA researchers have warned policy makers against focusing on rankings, it is easy and convenient for decision-makers to use the numbers and tables provided by PISA when formulating policies (Therese & Kristine, 2017) . With the gradual rise of new technologies such as cloud computing and big data, the informatization process of human societies has gradually moved from the eras of computers and the Internet to that of big data. From small to massive amounts of big data, and the basis for education decision-making moving from experiences to digits, data are being used to "speak." Data are also being categorized and transformed into the basis for policies.
To a certain extent, policy concepts based on evidence realize the substantive connection between microscopic data and macroeconomic policies. In terms of real significance, big data have become a policy concept for practical operations (Chen, Meng, & Zhang, 2014) . Education governance based on big data is the inevitable result of the development trends in information technology.
Even as the modernization of the education governance system is being promoted, education governance itself relies on numbers for characterization and encompasses an inherent tendency for digitalization. In doing so, the ways of governance based on ranking and results are further entrenched.
As an evaluation system, PISA should not become the driving force for countries to compete against one another for achievements and rankings. Instead, the role of PISA should be more like that of a mirror-a means by which a country can better understand the existing problems of its 
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